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PROBLEM TO BE SOLVED: To provide a method and a 
system for linearizing a power amplifier. 
SOLUTION: A transmitter that directly modulates a high 
frequency carrier accompanied with a composite base 
band waveform is provided with a programmable device 
that totally generates amplitude and phase information 
corresponding to the composite base band waveform, a 
signal generator that generates the high frequency 
carrier whose phase is in response to the phase 
information generated by the programmable device, a 
plurality of delta modulators and an amplifier that is 
coupled with the signal generator and receives the high 
frequency carrier accompanied with the phase 
information. Each of the delta modulators is operated to 
sample an error signal at a time interval shifted from 
that of all other delta modulators to generate a pulse 
stream totally approximating an amplitude signal. The 
voltage supplied to the amplifier is adjusted according to 

approximated amplitude information expressed by the . . , 

Dulse stream generated by the delta modulator. The supplied voltage is adjusted to be nearly 
!!nearirranged with its change. This method applies both the amplitude information and the 
phase information onto the high frequency carrier. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 

5 caused by the use of this translation. 



I.This document has been translated by computer. So the translation may not reflect the original 



precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



Cla m 1 The programmable device which generates the amplitude and topology .n the gross 
co^esponding to L compound baseband wave which is the transmitter which carnes out direct 
mo^^fat^n o^^ frequency subcarrier which has a compound baseband wave, and was 

chost ^he s gnalTnera?or which generates the RF subcarrier to which the phase answered 
Sie topology generated with said programmable device. By operating so that an -or sig^^^^^^ 
be sampled Jth the time interval each shifted [ time interval ] from all other delta modulat.on 
mach^es T^o or more delta modulation machines which generate the pube style approximated 
to said amplude signal in the gross, The amplifier which receives said RF subcarrier which is 
combined w th said signal generator and has topology is provided. When the supply voltage of 
said rplifieHs adjusted according to the approximation amplitude information expressed by sa.d 
oulse Tty e consequently the output voltage of said amplifier changes to an abbreviation linear 
^th chlrlge of said supply voltage The transmitter with which said both amplitude information 
and said topology are characterized by being impressed on sa.d RF ^"^carner 
[Claim 2] Each of said delta modulation machine has a comparator and this comparator is 1 /N 
LboTthe sum total of a sampling rate. Transmitter according to claim 2 -h-af nzed b^^ 
carrying out a clock according to an individual by the time amount which shifted from each 
adjoining comparator by what is doubled (N is the total of a comparator). . «f 

C a The'transmitL according to claim 2 characterized by ^^^^^/.^^^^^^ 
said comparator with the phase from which only 360 degrees/N shifted [ comparator / 

[Clalm"4VThetJnsmitter according to claim 1 characterized by providing further the encoder 
which codes the outputted pulse style by said data modulator in digital one. 
Fciaim 5] The transmitter according to claim 4 characterized by carrying out the toggle of said 
each sw tch to order so that it may be turned on. in order that said encoder may read the 
modulaTo °pulse style corresponding to each sampling period once in relation to the modulator 
with which each of this switch corresponds including two or more switches. 
Fciaim 6] The transmitter according to claim 5 characterized -"eluding further the nng 
counter possessing the flip-flop (the number of the modulators by which N is sampled with said 
two or more switches) of serial N individual. ^ u;+ 

[aaim 7] The transmitter according to claim 5 characterized by including further the m bit 
upd^wn counter (a number of a modulator of binary displays by which m was sampled with said 
two or more switches) which receives the output of two or more of sa.d ^^'tche^s^ ^ 
[Claim 8] The transmitter according to claim 7 characterized by ., 
modulator possessing m parallel change mode transistors which receive the input from said 

[ctrsfTC™ the amplitude information which is the actuation approach 

o? a trans^^er of transmitting the compound baseband wave modulated on the high frequency 
subcarrL. and is derived from said compound baseband wave. The process which receives the 
RF subcarrier which conveys the topology derived from said compound baseband wave By being 
the process which samples an error signal with two or more delta modulat.on vessels, and 
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sampling with the time int Aeach of said delta modulation machine^ed [ time interval ] 
llZler modulators 3ifier receives the process which generlWthe P"'- ^^^^^^^^^^^^ 
approximates said amplitude information in the gross, and sa.d RF ^"^e^'^^J;^^^^^^^ 
topology. When the supply voltage of amplifier is adjusted consequently the o^^PUt of sa ^ 
amplifier changes to an abbreviation linear with change of sa.d supply voltage ,ac^°''d-ng j° ^^e 
appro^a^^ information expressed by the pulse style The transmitter actuation 

aprroXharacterized by impressing said both amplitude information and sa.d topology on a RF. 



[Translation done.] 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ne^d^f the Invention] This invention relates to the approach and equipment which make power 
amplifier a linear (linear) at a detail further about power amplifier. 

[DescHption of the Prior Art] In a cellular-phone technique, rapid and large technological 
innovation has been brought about by competition. Current and an analog cellular phone system 
are competing with the digital ****** system. In order to make into max the number of 
subscribers connected by the single cellular-phone system, the reuse of a frequency is made to 
maximize by making small the eel site according to individual (cell sites), and covering the same 
geography field using a more numerous eel site. As a result of the number of the base stations of 
a cellular phone increasing in connection with this, the cost of infrastructure has increased. In 
order to avoid this cost increase, the provider of cell phone service is anxious for the 
implementation of technological innovation which can increase the quality and dependability of 
service like the number of subscribers with which device cost, maintenance, restoration cost, 
and operation cost can be reduced, or a cellular phone is connected. 

[0003] Much of these technological innovation is turned to the quality-of-service improvement 
of a smaller and lightweight cellular phone etc. which has extended digital PCS service and the 
dc-battery of a longer life. In execution of the latter purpose, it is understood that it is a solution 
means to improve the effectiveness of the high-frequency power amplifier used for amplifying a 
high frequency (RF) signal on the level suitable for transmission in a network. The effectiveness 
of a high-frequency power amplifier has big effect on the battery life of pocket devices, such as 
a pocket transmitter. Amplifier consumes almost all the power that a device uses because it is a 
type Therefore, the pocket transmitter is anxious for efficient power amplifier. It is only that C, 
D E,' and the power amplifier of Class F have the capacity to generate a constant amplitude 
output However, many latest transmitter designs need the un-fixed amplitude RF output which 
makes max the rate (rate) of the data within predetermined channel bandwidth. 
[0004] A suitable linear high-frequency amplifier can be manufactured using a gallium arsenide 
device However, it is thought that a gallium arsenide device is expensive in a current applicable 
field many. On the other hand, MOS is a suitable process which manufactures a semiconductor 
device because of the low manufacturing cost and high yield. However, since MOS was that 
there is no linear nature in case it carries out efficient amplifier, it was not suitable for 
manufacture of the linear high-frequency amplifier from the former. By such linear nature ^ck, a 
remarkable distortion arises in the output signal of amplifier. In order to attain linear and efficient 
power amplifier, the attempt of various linear-izing has been proposed in this industry. 
[0005] The antinomy (trade-off) existed in the design of the conventional linear power amplifier 
between effectiveness and linear nature. A pole modulation (polar modulation) is a technique 
well-known in this industry which attains the linear nature and effectiveness of RF power 
amplifier to coincidence. Moreover, the pole modulation is well-known also as envelope removal 
and restoration (envelope elimination and restoration: call it Following EER). A certain RF input 
signal is decomposed into that pole component, i.e.. a phase, and the amplitude in this technique. 
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Since the linear RF output^al which was amplified independently ^•^"^.^^^J^'J^^'^^^^t 
generated, re-composition (recombine) of these two sorts of pole comments .s earned out _ It 
fs a type tiiat the phase component of a RF input signal is ampl.fied by the constant ampl tude 
amplifier which optimizes effectiveness. It is a type that the amplitude of a RF 'nP^^^'enaU.e.. 
the component of an envelope, is amplified by the switch-mode power supply o^^^^J^^ant 
amplitude amplifier which operates as a power source on output stage sto'-'es at least _ 
f0006] The various technique of using a pole modulation .s expla.ned by the cock and the ^^^^^^ 
ecture "the 835MHz RF linear power amplifier for digital cellular phones ^^^^ ^^l^^^^"^'^^^ 
of the Kern work "the single side hand transmission by envelope ^-"^^-^ .^"^^^^^^^^^ 
July 1952 issue. 803-806 pages), and 39thIEEE migration technical meet^g. Drawm&_l js the 
block diagram of the conventional high-frequency amplifier 10 using an above-mentioned EER 
t^chnique rthe amplifier shown in drawing . the RF input signal 12 is first decomposed into 
he pTcomponent'These pole component consists of a phase which is ^ -"f-J.^^^f ^"^^ 
signal, and amplitude which is a low frequency envelope signal. A P^'^^f^^"^^^" ^.^^^^^ 
component are amplified independently in accordance with another P^ths 15 and 1 1 
respectively. Next, a phase and an amplitude component are re-compounded so that the RF 
outDut sicnal 19 amplified by the linear may be generated. 

SdoSt a phase component is extracted from a RF input signal by the limiter 16. and is amplified 
by constant amplitude amplifier with the sufficient effectiveness ^^^^^^^ 
Dhase output stage story 1 8 from that of the non-linear preamp 1 7 and effectiveness. I he 
mp Lde compon^ which has channel bandwidth and the bandwidth w^'f J-^^^JJ^^.^th: 
extracted from a high frequency input signal by the envelope detector 13. and is amplified by the 
nnear brseZd amph^^ In order to maximize effectiveness, the linear baseband amplifier 14 
is carried outlr^^^^ power source in the switch mode in which it has a class D amplifier as an 
IS Pulse Density Modulation is used for operation of the Present switch-mode power S PP, 
The output of such a power source is a square wave to which a mark space ratio expresses the 
Impirude component of a RF input signal. However, if Pulse Density Modulation ,s used ^or 
amplifying an amplitude component, distortion of an intermodulation will be brought to a RF 
rtout Therefore it is desirable to offer the efficient high-frequency amplifier which can 
manuLturus:ng^L^ cost processes, such as MOS. and amplifies a RF input signal to a linear. 

Kns for Solving the Problem] The above-mentioned purpose is a transistor which carries out 
?r ct moduttir high frequency subcarrier (RF carrier) which has a -mpo-d baseband 

wave. The programmable device which generates the amplitude and topoU^gy m th^ g oss 
Corresponding to a compound baseband wave. The signal generator which generates the RF 
srcarr°er which the phase answered to the topology generated by this programmable device It 
s t^ir^^d by ?he transistor possessing two or more delta modulation machines ^-'^^ 
which receives the high frequency subcarrier which is combined with a signal generator and has 
To o oS Ea'ch deL modulation machine generates the pulse style which approximates 
inform^ion in the gross by operating so that an error signal may be sampled with the time 

e^l mrchines"^ all /other / delta modulation ] shifted. The supply --tage of a a '^^ - 
adjusted according to the approximated amplitude information which ' Y'^''"'^" .t^^.o t^at 
stile generated with the delta modulation vessel. Especially, supply voltage is adjusted so that 
the output voltage of amplifier may change to an abbreviation linear with change of supply 
voLge By this approach the both sides of amplitude information and topology are impressed on 

foO^Olthe actuation approach of a transistor of transmitting the compound baseband wave 
modulated on the high frequency subcarrier The process which receives the amphtude 
information derived from a compound baseband wave, and the ^^^^^^^^^^^f^^^^^^ 3 
subcarrier which conveys the topology derived from a compound baseband ^ave It cons^ts of 
process which samples an error signal using each delta modulation machine which samples an 
Lor s gnal w^th the time interval [ machines / all / other / delta modulation shifted using two 
o^more delta modulation machines, and is characterized by generating the pulse style which 
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approximates amplitude infflltion in the gross by this^ Th.s -^^'-^^4/^.1'';'^^^^^^ 

wNch uses topology for an amplifier and receives a h.gh frequency suborner, ^"d ^he process 
from which the output voltage of an amplifier changes to an abbreviation linear with change of 
suppirvoltage by adjusting the supply voltage of an amplifier according to the approximation 
amplitude represented by delta modulation by the pulse output style, and. thereby, impresses the 
both sides of the amplitude and topology on a high frequency subcarrier. 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention "'^"'"111'' 
eference to an accompanying drawing. This invention offers the RF P°--;„7';^'^; "]''3t^; 
efficient and high linear nature partially based on the pole modulation concept mentioned above 
fn^ela^ion to d rawingT is shown. The suitable operation gestalt of this invention includes the 
rse magnm^^y which amplifies the constant amplitude phase -7°"-^ ^^ar 
Lnal A Dhase magnification way contains the phase output stage story of a non-hnear with the 
we^head as wh^h aC^^^ class output stage story. D class output stage story. Class E output 
rC story o. ctss F output stage story are sufficient. Fundamentally, an o^^put sw.ng can use 
a^y effici7nt power amplifier which follows impression supply voltage to a linear. Although the 
ampHtude component of a high frequency input signal is amplified on another ampl^ude 
mXmcation way which went via the format (scheme) of the interleaved unique effic ent delta 
roTufron JtTs Tater stated to a detail. The output stage story of the -Pi't^de a-p^^^^^^^^^^^ 
which delta modulation was interleaved and carried out is efficient D class, ^'^^^^^l. ^^^'^"^^ 
Tmplifier which supplies the supply voltage for phase output stage stories suitably. The amplitude 
com^ne^tt^^^^ by the amplitude amplifier by which delta modulation wa-nterleaved 

and carried out carries out amplitude modulation of the RF output signal generated on the phase 
output stage story by changing the supply voltage of a phase output stage story 
F00?2 To the linear nature of the predetermined level usually fixed as an - ^ ^^^^^^ 
he clmunication network where a telephone is used, the format of P^^'^e ^.d h^^^^^^ ^^e 
modulation system of the conventional technique uses, and a delta modulation ampl^ude 
ampn^ consumes bigger power in manufacture of a RF output signal rather than the power 
cTn umed by assistance of the delta modulation amplitude amplifier with which this .nvention 
was inTertaved Therefore, this invention offers a more efficient modulation rather than it is 

Kt^irth^^^^^^^^^ which the amplifier 20 incorporating the interleaved 

Sta mS^Taccording to the suitable operation gestalt o^^^'s invent.^^^ The 
interleaved delta modulation (IDM) amplitude magnification module 22 which "^^^ fo^^J 
structure shown in drawing 2 is suitable for the use in the amplitude magnification path of RF 
po^ am^^^^^^^^ ■ however, with the operation gestalt oj -ta— ^ 

shown in drawing 2 Rather than it receives the RF input signal which must carry o"t ^nvelope 
emova f^sT^er to decompose a compound baseband wave into '^.^^/^^^^^^^^^^^ 
case of drawingl ])) phase, and an amplitude information signal rather Before the independent 
processtSrg to this invention advances, it will be understood that the an.pl.fier 20 of 
Si uses programmable devices, such as a digital -^"^^ ^^^^'^^ ^^^""J^^^^^ 
;Upplii"the amplitude and a topology signal separately in ^^^^^^l'"''^^^''^ ^""J^l^^^ 
These information signals correspond to the selected compound baseband wave in the gross 
and are trans^mitted as a RF output signal amplified ultimately. Thus, as shown in drav^qngl . the 
need f^a nmTteTand an envelope detector is lost, and an amplitude signal and a phasing signal 
arp. oiitDutted to the ports 24a and 24b of DSP24. 

rOOl 4^1' 2awi^^ and referred to. it will be understood that topology 's turned to 

Se signafSS^o 26. i.e.. the synthesizer, which generates the RF subcarrier to which a phase 
answers the topology generated in DSP24. for this reason, the RF in which a RF subcarrier does 
no Tnclude amTli^ 'formation only including topology - a law - it is an en- o s - ^ 
RF subcarrier is efficiently amplified by the non-linear power amplifier 28. According to this 
Tnventt "e Llec^^polr supply of power amplifier 28 is modulated by the 'ow f-^-ncy 
amplitude information signal created by DSP24. Amplitude information to t^^^ 

interleaved delta modulation (IDM) module 22 which is explained to a next detail for th.s purpose. 
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The IDM module 22 generai^he digital bit style showing approximat|pf the compound 
Lseband wave-amj^itude component transmitted by which the time aW'unt interleave was 
ca r ed out Current and the IDM module 22 have two or more delta ^^^'rod^uLtrm chine 
operates in order to sample an error signal with the time interval each ^^'^^ 
shifted [ time interval ] from all other delta modulation machines, and each of ^hat output -s 
enough to Tay that it is combined since the pulse style approximated in ^ Y'°''h nl to th^s 
omnnnPnt of the compound baseband wave W transmitted ] is generated. According to this 
rnvenTon Jtfs a digi^aTp^^^^^^^ which modulates the electric power supply of power amplifier 
9ft and bv which the time amount interleave was carried out. ^ ■ 

[0015] Ssi^g the delta modulation interleaved since power amplifier was dr,ven bv this ,n-nt,„n 
shows the big advance beyond the conventional delta modulation (DM) 

r^^rt^^e^t^-— ^^^^^ 

poressTng a subtracter 32 tries to make an error signal Ser into mm. and it guarantees making 

Sen l^th a subtracter 32 below. In the transmitter and the receiver system after complebon. a 
"^dge wTJe inte^^ted with the pulse output by the comparator 34. and w,ll recover 

M.eTSS sto^s^'r'conventional more complicated DM format »4 shows fi^ther 

E r^e^t^rrpryt^^^^^^^^^^^ 

signal from power amplifier 40 within a subtracter 32 for a comparison, 
room The main advantages of the single DM format on Pulse Density Modulation are there 
Sng few trTn'^nt sections far and being able to carry out using the switched comparatively 
eaLv anLtrong capacity circuit using a CMOS technology. In order to obtain sufficient linear 
nature it wi'be easily understood by this contractor that the RF bandwidth of a s'gnal mus^^ be 
^«mnfed aT least 3 times more correctly. It is more easy to pass an envelope and to actually 
rontrol the chaLergher harmonic relevant to actuation of a passage transistor to an envelope. 
Ttha a Chang/Csam^^ frequency is high. So. it is required for a sampling -te (samp ng 
rate) to become very quick to the wide band width-of-face signal expected current and in the 
jSu e For example in a pulse wave modulation (PWM). 20 or more times will be typically 

ed L a s7m^^^^ frequency so that the higher harmonic of a change -^--V ^J^^^^^^^^ 
interfere with an envelope signal (that is. a sampling frequency must be at least 1 .8MHz to the 
h.ndJdth which Ts 30kHz) However, even to the conventional DM. if a sampling frequency is too 

g" Ts a p;:^^^^^^^ superfluous change loss in a passage t-nsistor. electr^^^^^^ 
romnatibilitv and an overvoltage. For this reason, if a sampling frequency has a liniit and that 
freXcy is exceeded w^^ DM amplifier does not need a saw cutting-edge waveform generator 
but a samphng frequency higher than a Pulse-Density-Modulation method is permitted, 
crossover loss and other problems will reduce effectiveness 

by wh cTTtRii^ention was interleaved was carried out. As shown in ^r^^,' ^'^^^^^^ 
dfs^rete delta modulation machines are used C -ther than ] ^^^n^'helaTe of a Lg^ 
invention using the single bit-comparison machine which operates on the gate of a smgte 
passage transLor. These exact numbers determine the whole quantization error. For this 
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in^fcvn in drawing 5 , although the number interleaved delta 

0 it will he easilv understood by this contract^that the number of 



reason, in the instantiation" 

modulation machines is 32, it will be easily understood by this contrac€5l 
modulators can be fluctuated to the number of requests according to the specific requirement of 
a predetermined applicable field. 

[0020] Anyhow. If drawing 5 is referred to continuously, it will be understood that each DM 
possesses the comparator CI by which the strobe (strobe) was carried out to order at the rate 
1/N time the clock rate of a system clock and by which the clock was carried out thru/or C32. 
N is the number of the sum totals of a comparator here (that is, with the operation gestalt 
shown in drawing 5 . they are 32 pieces). Only in 360 degrees/N, with the especially suitable 
operation gestalt of this invention, the phase has shifted to the clock of each comparator with 
which the clock of each comparator adjoins. Overlay of all clocks is equal to the effective 
sampling clock shown in drawing 6 A. The first four clocks are shown in drawing 6 B thru/or 
drawing 6 E. respectively. A comparator output is compounded by the synthetic module 50 
(namely, integral), and generates the approximate value which is an input to power amplifier 58. In 
order to secure linear nature, the envelope detector 52 and an attenuator 54 offer the feedback 
loop from power amplifier 58 to a subtracter 56. These operate in the gross by the approach 
same with having connected to drawing 3 and the conventional DM format of drawing 4 , and 
having mentioned already. Although the approximated wave showing the sum total of a 
comparator output is shown in drawing 7 A, on the other hand, the typical individual output from 
the first four comparators (01. 02. 03. and 04) is shown in drawing 7 B thru/or drawing 7 E, 
respectively. j j u 

[0021] Drawing 8 A thru/or drawing 8 E are drawings based on the result of the interleaved delta 
modulation machine with which this invention was simulated. Drawing 8 A expresses, the input 
envelope signal, i.e., the amplitude information, supplied by DSP24 (refer to drawing 2 ). Drawing 
8 B expresses the IDM approximation input to a subtracter, and drawing 8 O shows the error 
signal produced the result from the comparison of the signal shown in drawing 8 A and drawing 8 
B. Drawing 8 D shows the sum total of a comparator output, and drawing 8 E shows the input 
envelope signal of drawing 8 A overlaid by gradual approximation of drawing 8 D. 
[0022] As mentioned above, whole bandwidth and the accompanying whole sampling frequency 
determine the whole type-of-modulation effectiveness. This invention has prevented impressing 
a short (narrow) pulse to the circuit which drives amplifier so that it may be explained to a detail 
by the back. The output of each comparator is especially processed so that sampling element 
more nearly another than the single passage transistor of the conventional structure by which a 
corresponding pulse is shown in drawing 3 and drawing 4 may be driven. The comparison with the 
delta modulation technique, pulse width modulation, and single delta modulation technique by 
which this invention was interleaved is shown in drawing 9 A thru/or drawing 9 E. Drawing 9 A 
shows that a larger number of inefficient narrow pulses relate to the Pulse Density Modulation 
following single delta modulation ( drawing 9 E). However, if the delta modulation technique by 
which this invention was interleaved is used as shown in drawing 9 B thru/ or drawing 9 D, the 
number and width efface of a pulse which a single sensing element looks at will be determined 
by only the sampling rate of the whole request, and the total of delta modulation used. Even if it 
takes into consideration a large number relevant to use of many sensing elements in IDM of 
active devices so that it may become clear behind, since amplifier operates more efficiently, in 
addition, there is very little power consumption to extent of predetermined linear nature. 
[0023] Drawing 10 A thru/or drawing 10 O are illustrating the result of a pulse wave modulation 
(PWM) and DM technique, and IDM technique, and the comparison of methodology. In PWM and 
DM technique, change loss is the average of Vdd*Idd*tr*f Here, for Vdd, supply voltage and Idd 
are [ the start (or fall) time amount of a switching point and f of the current of a passage 
transistor and tr ] the number of change generating. In DM, since a change seldom occurs, 
change loss is low rather than it is experienced by PWM. In IDM, change loss is done by the 
average of N*Vdd*ldd/N*tr*f Here, N is the number of the modulators used, since the current 
which is 1-/N is passed when each passage transistor has the transistor of N individual — 
ggngral — IDM — DM and abbreviation — it has the same loss. Generally, it can be said that it 
is the most inefficient although PWM is the linear, its linear nature is low although DM is more 
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efficient than PWM and loWmore efficient than PWM and is effect^ss comparable as DM. 
DM isltuaV rcompromise between DM and PWM on a -tional ch^frequency. However. ,n 
aTe y high toggling speed. DM and the passage transistor for PWM may be unable to be 
ercltif switched irrespective of a drive current. For this reason, on a h.gher frequency. IDM 
becomes the only realistic solution. , c u ... 4. u-^u 

[0024] With the operation gestalt shown in drawing 5 . the 5-b.t system which has 3° 
con^parators will be observed, and it will be remembered that the output from these comparators 
s dTecttsent'to a synthetic circuit. It is not realistic to impound an output to sue a large 
number of comparators using the passage transistor and inductor of the same "^"^ber 
Therefore according to the suitable operation gestalt of this invention, the synthetic vessel has 
■ncorporat^ the encoder which codes the data from a -^^-^^ "--J^^^^^^^^ ^'^'^ 
ADC. a comparator output is not coded with a thermometer mold. In IDM. as for this^a 
comparator output can become quantity or low at every moment -"^stantia ly w.th.n time 
amount. Using a single ROM encoder is used by ADC from the former, and it is not [ like ] 

[OMtlThe typical encoder 60 which may be used for attaining the purpose of this invention is 
shown in toLli . Fundamentally, the output from each comparator is ^^^'^^ "-"^^'^^^^^/"^ 
ctcurt whl^S^onsists of a switch array 62 of N individual. Here. N is the number of a comparator 
hput and holds 64. i.e.. a storing capacitor. A comparator includes the buffer circuit which can 
oarr^ out a sink (sink), and the power-source current which carries out the 'r^-f^Vchtt and 
of the storing capacitor. Suitably, although a capacitor is the size which cames o^l^^^J^l ^^^^^ 
d scharge by the steady state, since it is fully late, it eliminates a glitch (glitches . After passing 
tl^rough a buffer 66. the output of a S/H circuit is supplied to the up-and-down (up/down) 
Counter 68 A buffer 66 offers isolation and strengthens drive capac ty and a -g-';--;-- 
student The output from the 0-N (32 comparators of operation gestalt of instantiation 31 r ng 
counter 70 carries out each switch to sequential ON. and supplies the value of a comparator to 
an updown counter. Although it is easily confirmed by this contractor, an "P.^own counter 68 .s 
dependent on the value of a comparator, and is risen or downed in a count in binary number. 
[0026] Now reference of A shows the ring counter 70 of the -ooder of 

more to a detail As shown in drawing 12 A. a ring counter 70 is the gestalt of the shift register 
lich -r sNfts from one phal^To^next phase. When "1" reaches the last phase, a cycle is 
repeated so that it may be illustrated by d^awln^ B. Thus, the output of a nng co nt 
operates each switch of the S/H array 62 in order. The interaction between the S/H arrays of 
the decoder illustrated by a ring counter and drawing 11 is shown to a detail by dr^^^ ^ _ 
Here the switch according to individual (from SO to S31) operates by the ring counter, he reads 
the outputTich comparator in order, and it is understood that a switch operates so that a 
comparator output may be sampled by 96MHz which ,s the same rate as a oomparator 
operates / 32MHz (namely. 3MHz). The output will be sampled by the hold '^.^^if^'^'^J,^^^^ 
switch is turned on by the ring counter 70. The value of a capacitor determines [ to which an 
uplwn counter raises a count / or or ] whether to carry out a down. Such a configu^t.on is 
easy and. moreover, strong. Since the digital signal from a comparator is continuing being 
Sampfed. only height level needs to be important for the S/H engine performance, and does not 

[0"2Mt ^e:' s'hownifi^L^ . the up-and-down binary counter 68 may be constituted as 
a binary synchronous counter which is dependent on the level in an up-and-down port, and is 
risen^ downed in a count. With the operation gestalt of instantiation shown in drawing13 a 
JK-flip-florcircuit is used as a toggle device, and it is used for the XNOR gate controlling the 
up-a^d^dol X"^^^^ As for the updown counter logic which is 0. a rise is shown for a down to 
Table 1 by 1. 
[Table 1] 
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level 
0 
1 
2 

3 
4 
5 
6 

7 

8 . 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 



0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



T — f 



0 
0 
0 
0 
0 
0 
0 
0 

1 
1 
•1 
1 
1 
1 
1 
I 



0 
0 
0 

1 
1 
1 
1 

0 
0 
0 
0 

1 
1 
1 
1 

0 
0 
0 
0 

1 
J 
1 
1 

0 
0 
0 
0 

1 
1 
1 

1 



0 
L 

1 

0 
0 

1 
I 

0 
0 

1 
1 

0 
0 

I 
I 

0 
0 

1 
1 

0 
0 

1 
1 

0 
0 

1 
1 

0 
0 

1 

1 



1 

0 

1 

0 

1 

0 

1 

0 

1 

0 

1 

0 

I 

0 

1 

0 

1 

0 

1 

0 
0 

1 

0 

1 

0 

1 

0 

1 

0 

1 



[0028] If reference of Table 1 and the both sides of drawing 13 is continued, Qa will carry out a 
toggle rise by each clock cycle, Qb will carry out a toggle rise at the rate of the one half of Qa, 
Qc carries out a toggle rise, when Qa and Qb are high level, fundamentally. Qd carries out a 
toggle rise, when Qa, Qb, and Qc are high level, and Qe carries out a toggle rise, when Qa, Qb, 
Qc, and Qd are high level (when the up and down of an exception are 1). On the contrary, Qa 
carries out a toggle down by each clock cycle, Qb carries out a toggle down, when Qa is a low, 
Qc carries out a toggle down, when Qa and Qb are lows, Qd carries out a toggle down, when Qa, 
Qb, and Qc are lows, and Qe carries out a toggle down, when Qa. Qb, Qc, and Qd are lows (when 
the up and down of an exception are 0). In order to prevent "cycling", if all Qe(s) are equal to 1, 
an updown counter 68 will count down from Qa in the case of count-up (that is, in 31, it does 
not fall in 0 but progresses to 30 instead). In the case of a count-down, from Qa, if all Qe(s) are 
equal to 0, an updown counter 68 will count up (that is, in 0, it does not progress to 31 but 
progresses to 1 instead). In order to guarantee setting the output from each flip-flop to 0 at the 
time of a start, the presetting control [ DEDIKETO / control ] may be used. When presetting is 
low, the output from a flip-flop is low, and when presetting is quantity, it operates normally. 
[0029] Reference of drawing 14 shows the operation gestalt of instantiation of the synthetic 
vessel 50 which may be used in order to attain the IDM structure of instantiation shown in 
drawing 5 . In the operation gestalt of drawing 14 , since the synthetic vessel 50 is constituted 
as a Class S composition machine which had binary weight given, it can be used for decoding the 
IDM data coded by the encoder 60. Realistic more few alternatives process the individual input 
of 32 with a synthetic vessel. Anyway, he serves Class S modulator like unipolar 2 ** (SPOT) 
switch, and carrying out the chop of the DC-power-supply electrical potential difference will be 
easily understood by this contractor. Since drawing 1 1 thru/or the operation gestalt of drawing 
13 consider the binary number output (Qa, Qb, Qc, Qd. and Qe) of five pieces from the encoder 
68. five switch transistors which act as a respectively parallel Class S modulator are used for 
the synthetic vessel 50. For this purpose, any switch transistor which can be turned on and off 
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by electrical-potential-diffHrce within the limits can be used. By th^^trated example, since 
a power PMOS switch transistor serves turning on and off with the inp?!rvoltage of 3.3V within 
the limits from 0, it is considered for the structure of drawing 14 that it is an ideal. 
[0030] Each free wheel diode D1 thru/or D5 relate to each saturated change mode transistor, in 
order to reduce the kickback effectiveness which can be returned to an instant halt of a current 
through a corresponding inductor (L, 2L, 4L, 8L and 16L). An inductor is compounded in the 
gross and supplies a current to a load 58 (refer to drawing 5 ), i.e., power amplifier. In this way. a 
free wheel diode gathers effectiveness by guaranteeing continuing passing an inductor current, in 
case any big electrical potential differences which cross an inductor and are prepared are 
prevented and a change element becomes off. The inductance value of 2L is chosen so that it 
may become twice L, and 4L is chosen, respectively so that 8L may become twice 4L and 16L 
may become twice 2L twice 8L. Although 1 6L which is the greatest inductor is used so that it 
may take charge of the minimum digit bit (LSB) in the minimum current, another side and the 
minimum inductor L take charge of the maximum digit bit in the highest current. In instantiation, 
when Qa thru/or all Qe(s) are lows, the output voltage impressed to power amplifier (as what 
was idealized with Load RL) is 0. When Qa thru/or all Qe(s) are high level, the output voltage 
impressed to power amplifier is equal to supply voltage, i.e., Vdd. The example of graphical 
representation which measured ideal supply voltage and the output which had the binary weight 
attained by the instantiation configuration of drawing 14 given is shown in drawing 15 . 
[0031] As a gate drive circuit for Power MOSFET, with the operation gestalt of drawing 14 , as 
the class D amplifier was used, it should care about that there is an option with use of the 
saturated change mode amplifier. These gate actuators supply gate current and determine what 
the capacitance of a device carries out charge and discharge quickly. Furthermore, resistance 
can be used for offering [ of actuation ] wide band width of face more instead of an inductor. 
These resistance is easily incorporated in IC as a part of transistor structure as components 
according to individual. D5 is not required for this plot from the flyback diode D1. Similarly, losing 
an inductor and diode may reduce the dimension and costs of a synthetic vessel greatly. 
However, since effectiveness falls, there is a price which should be paid from the standpoint of 
circuit actuation. However, effectiveness is still maintainable to 70% of range to the filtered signal 
which changes around an average value with a wave and which was modulated in digital one. 
[0032] The power change section of the synthetic vessel in the GaAs module 82 of one which 
explained the function In relation to the transmitter structure, drawing 14 , and drawing 1 5 of the 
instantiation which brought together the comparator and the encoder which explained the 
function in relation to drawing 1 1 thru/or drawing 13 in the CMOS module 80 of one is shown in 
drawing 16 . The same element is expressed with the same number to drawing 16 . Actuation of 
the power amplifier 58 which has the supply voltage modulated according to an interleaved new 
delta modulation technique which was before explained from now is omitted. When drawing 16 is 
continued" and referred to, the high input drive current supplied from the synthetic vessel makes 
an amplifier transistor serve as an ideal switch. Since it is not possible to have a high voltage 
and a high current in coincidence with an ideal switch, there is no power consumption in a 
transistor, therefore it is 100% of effectiveness. In the power amplifier in the switched mode, 
output power is proportional to the square of supply voltage Vdd. Since this invention is asking 
for the fast operation, the electrical potential difference and current of a switch may produce 
not 0 but power loss in coincidence. To power amplifier 58, Class E actuation is suitable because 
of the switching time of such finite of a transistor. In the case of ON, a reactive network is 
formed so that it may have zero slope where a switch electrical potential difference crosses 
zero value and a switch. 

[0033] Since it mentioned above, it is understood that the delta modulation technique by which 
this invention was interleaved offers many merits exceeding the conventional technique. It is that 
a high actuation frequency becomes possible the 1st. This is attained because the bigger 
minimum pulse becomes possible for [ predetermined ] sampling frequencies. It is enabling IDM 
2nd to reduce the specification of a comparator. As for the comparator according to individual 
by which the clock was carried out which forms as instantiation a part of format that the 
comparator of such many was interleaved, the change by 200kHz may be required. Such a 
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comparator is very easier wRsign than what operates by 2MHz like ^^he case of DM ]. 
Furthermore, the comparators used by this invention are high interestpPofit and twist low 
current more on a lower change frequency. This invention simplifies [ 3rd ] the requirement of 
filtering. A synthetic vessel is that of **** to an input signal about phase approximation so 
fundamentally, and it is only requiring an output filter removing both the approximate Sharp edge, 
and both [ either or ]. Furthermore, since there is a frequency component of an edge ripple with 
such high frequency, a filter consists of a component value of a small value. As instantiation, it is 
about 10 times the cut off frequency of this from a high-speed input signal frequency most. 
Moreover, a small filter reduces the delay which is a consideration important for re-composition 
of a phase and an amplitude signal. Since DM actuation has [ 4th ] few propers for a transient as 
compared with PWM. power loss is still low. Finally, as for this invention, use of a low frequency 
clock is included more. A sampling takes place by 1-/N of a total sampling rate. In each. N is the 
number of the interleaved comparators. More, a low frequency clock has better spectral purity, 
and does not bring a not much additional distortion to sampling processing so that I may be 
easily understood by this contractor. 

[0034] Various techniques can be used although IDM of this invention is strengthened further. 
For example, a higher overdrive may be used for offering low on resistance. According to the 
requirement of a system, since battery voltage is restricted to 3.6V. in order for a gate signal to 
raise supply voltage to the maximum electrical potential difference which can carry out a swing 
rise it is necessary to carry out a DC-DC converter. This gives higher crossover capacitance 
and'a lower inductance, and on resistance reduces it by both. Moreover, parasitic capacitance 
decreases with reduction of gate die length. Moreover, in case a device is arranged, in order to 
make parasitic capacitance and parasitism resistance into min, it should make it certain to 
maintain the field of a transistor at min. The further advantage is decreasing the amplitude of the 
input signal before quantizing, without losing information. Thereby, a quantization error is reduced 
and the sampling rate used can be made low. For this reason, change loss is reduced. 
Magnification is performed after quantization takes place. In order to carry out the charge and 
discharge of the capacity to the last quickly, it is an advantage to incorporate a gate drive circuit 
in a passage transistor. 

[0035] As mentioned above, although this invention was explained to the detail, this contractor 
should understand that it is possible to carry out various modification and exchange, without 
separating from the range of the largest this invention, and the essence of this invention. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by connputer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fP rawing 1] It is the block diagram of the conventional high-frequency amplifier which uses EER. 
[Drawing 2] It is the block diagram of the high-frequency amplifier of the DSP base which uses 
the delta modulation by which this invention was interleaved. 

[Drawing 3] It is the block diagram of the delta modulation of 1 conventional operation gestalt. 
[Drawing 4] It is the block diagram of the delta modulation of 1 conventional operation gestalt. 
[Drawing 5] It is the simplified block diagram showing the approach by which two or more 
comparators by which time amount and a phase were offset according to this invention were 
used, and interleaved delta modulation was carried out 

[Drawing 6] It is drawing showing the whole component sampling clock rate constituted by each 
clock rate relevant to many comparators, and drawing 6 A shows drawing of a whole component 
sampling clock rate, and drawing 6 B thru/or drawing 6 E show drawing of many comparators. 
[Drawing 7] Drawing 7 A Is drawing showing the sum total of the comparator output used for the 
operation gestalt of drawing 5 of an approximation wave, and drawing 7 B thru/ or drawing 7 E are 
drawings showing the typical Individual output from four comparators (CI, C2, C3, and C4) of the 
beginning from the operation gestalt of drawing 5 . 

[D rawing 8] It Is drawing based on the result by which the delta modulation by which this 
invention was interleaved was simulated. Drawing 8 A expresses, the Input envelope signal, i.e., 
the amplitude Information, supplied by DSP of drawing 2 . Drawing 8 B expresses the IDM 
approximation input to the subtracter of drawing 5 , and drawing 8 C shows the error signal 
produced the result from the comparison of the signal shown in drawing 8 A and drawing 8 B. 
Drawing 8 D shows the sum total of a comparator output, and drawing 8 E shows the input 
envelope signal of drawing 8 A overlaid by gradual approximation of drawing 8 D. 
[Drawing 9] It is drawing showing the comparison with the delta modulation technique, pulse 
width modulation, and single delta modulation technique by which this invention was interleaved, 
and drawing 9 A and drawing 9 E show the number of pulses and continuation relevant to pulse 
width modulation and single delta modulation, respectively, and drawing 9 B thru/or drawing 9 D 
show the typical pulse output by two or more Individual modulations used by this invention. 
[Drawing 101 Drawing 10 A thru/or drawing 10 C are drawings showing the result of a pulse wave 
modulation (PWM) and DM technique, and IDM technique, and the comparison of methodology. 
[Drawing 11] It is the block diagram of the typical encoder which may be used for attaining the 
purpose of this invention. 

[Drawing 1 21 Drawing 1 2 A is drawing showing the detail of the ring counter of the encoder of 1 1. 
Drawing 12 B is drawing showing the signal output by the ring counter In case "l" shifts from 
the single step of a shift register to a next step story. Drawing 12 C is drawing showing more the 
S/H array of the decoder of instantiation of drawing 1 1 , and the Interaction between ring 
counters in a detail. 

[Drawing 13] It is drawing showing the up-and-down binary counter which may be used for 
drawing 1 1 with the encoder of Instantiation so that the approximation which had binary weight 
given according to the especially suitable operation gestalt of this invention may be attained. 
[Drawing 14] It Is drawing showing the operation gestalt of the synthetic vessel 50 which may be 
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used for carrying out typicaBpM structure shown in drawing 5 . 

[Drawing 151 It is drawing which measured ideal supply voltage and th^Rtput which had the 
binary weight attained according to the structure of drawing 14 given. 

[Drawing 16] It is drawing showing the transmitter of the instantiation which gathered the power 

change section in the synthetic vessel which really corresponds functionally in a gallium arsenide 

module in a CMOS module at drawing 14 and drawing 15 with the comparator /encoder which 

corresponds to drawing 1 1 thru/or drawing 13 functionally. 

[Description of Notations] 

24 DSP (Programmable Device) 

26 Signal Generator 

28 Power Amplifier 
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[Drawing 1] 
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[Drawing 8] 






Fl€. 8 A 


' " \ A A / 




*■* 1 t A 
-*-S I 1 


Ft ft. ec 









[Drawing 6] 



fii.M ri»* 




llMllllilllllllllllllllllilillHlfl 




piiiiiiiiiiniiiiiiiwiiiiiiiiiiiiii^ 


-? 


II 1 1 1 1 


FiCr. 












H-h4-H 




2 

-2 


MM! 


C D 






2 

-? 


Mill 









[Drawing 7] 
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[Drawing 10] 
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[Drawing 11] 
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;x/<>' KK?F^^ (Hi <7>:^'a-<7)J; 5?;?) SUi^mi 

^^BJfctifeofcM^bfclSd^ilff-r^ftfltC, 0 2 

otiffi^2od^, x-:>^s'/>fB-§-*!ia^ (DSP) ^^^^ 

a , 2 4b r-ig*s5:0*^]i:^B'»?Rit^^siJ-* {z.^±^ifi^ 

J;5tcLT. 0 2 (c.T^^ixS J; 5 y^s'^S^O^^'^ 
S P 2 4 (7?d?— h 2 4 a , 2 4 b (c:t±i;?3 ^ So 

[0014] 02 ^maxmm-r^t , te+i'ttai*, 
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n^&mm%x'^i>. Mmmmimm\t. 0v=^Tm^mm 

;>:iiffiS2 8(7?'l;;^WI&i*. d s p 2 4 (cj: ^J^i5}t^ix 

--f^i\,1t.^)V^m^ (I DM) ^v?^-/l'2 2{C|n]i^ 
ibnSo I DM^i?::--/l'2 2 1i. i^ft^ti2.1S-g-^- 

ifi«i-r 2> iyic 2, fc (^-S-a- ^ 

^ n fc /I' -'■^ /I' i5S T- *j S o 

[0 0 15] *^0jr-m*ii^lti^iEli)i-SfcJ6{-^ V 
--:/;snfcT=Vu^'^ll^«ffi-rs^ if*, 0 3{c 

p (DM) g-S^Mx.fc;*c#?ixi:^^*i-ri/^5e 
e*j?teDM«jt3 otcdoi^T, (^-e-^-^^-^^- F2Sff^w 
fSJsJSJ^^'ti'ttfSfiJi^w^^^^'^?') p<:b^^mm^ 

Senl-i , V -ft ^Ser ^^dfe-r S fetca^^-T^ififftfit 

-g-Ser(4. m-t's' hit«:^3 4(CJ: D f-^'T'y ^'^i^^ 

?k(c«^^3 2 r-A;^)^M^ffi-§-Seni:fcl:®$n 
A{c*5i,^T, fckgjtis 4(^J:5/^/^;^tli;^^^, '^m^^ 

[0 0 16] 04(4, I^^^^J: iJ^^t^iDM^f^S:^^ 
-r. 0414, iijl(pass) h vVv^;^^ 3 8«^- hi^W 

(ci^), i^jsi$?^;^ii^itg4 ofcWJo^ti,s#^*&Sffi 

^4 2S.t/®S^4 4 (4, ®^:tl3 2rtT-fci:g?(?>itit){^ 

[0017] /^/u;^i|)I'^p±i7>m-DM?10^CO±)t#lJ-^, 
14, il«ii5co«::i^l4 5>*>«Cij^/£(/^::t . ^U«CMOSS 

w ^ ffl t ^ X fct ^ ^ m B- o ^ ^ ^ ^ X. b ti s E 

50 tt^#Sfc>i>(^. (i^(Di^J?lgJSise*f»^>'^£< irt. 3fS 
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/i$S(san,pling r^te)m^n\^&< ^ - 
hi>. A>X.7^^^m (PWM) (C*5^,^T. -^v 

(IP^, 30KHzOSri«*i!^*tLT, i^V^yv^^JS) 
[0 0 18] tJ&^SrT(;*5i^S_h3*^X,^l^~ ^^^-^^ 

[0 0 19] 0 5 1*. Tt^^iBjf??^' v^j'-y-^^^fc^ 

X ^^^^^y-^-^nfc^VL'^^^P^'^^1^3 2r-fc 

[0 0 2 0 ] t(c*><- ^{tr0 5^#Ba-rSi:- 
JiKfC^ h a -^(strobe) ^i^fctk^^Cl 

^}^y^r^nyi^\z.m\.y.-. 4 m<D ^ a y ^ , m 

-S-,5fe^V^--^^5 0r-^p5t ^tl. 
^ 5 8 (CM LTA*T-<fo5iai£iffi^iRi^-*'2'«^ '-^ 



^^^^^^^^ ^f^n b ^•IS^ft'-'f^*''*' 
t/^^na^^. *^<^4{®cottig^ (ci. c2, c3 

[0 0 2 1 1 ia8A^j:l.^Ull8Eli, *§|B^<^'^^^^ 
S'^V^fc@T-^,5„ 0 8Ai4. DSP 2 4 (ll2#.Bi) 

L 0 8 CI*, 0 8AS.U<0 8Blc.T^$ixf^ffi-§-'7?tt® 

tt3;>3(7?-g-t1-^^T^U, 0 8Ei*, 0 8 D ^^Pt&^ia«i«-'t 
^, ^M^m 8 AOA;^^^^fs-^*'"^'^° 

[0 0 2 2] J.5&bfcJ:5i^, ^S^^^^^^**!^*^ 

20 ^<7?a*l*. ^J^>-r5^^/^^^^Wx.li03RU<04(O-,. 

'SPSte i <0^^mm 9 A^il^ b0 9 E 

^^^^^^ ^^^,u^mm (0 9 E) !^^< /^/^^te'S 

picig3S-r6^t^^T^-r» 09B/£.^b09D 
;^.^§e^^^-^-y-^^^^^^-"^ 

[0 0 2 31 01 OA/£O^b01OCI*, -VP^^K'^P 

(PWM) -BLniiMwmt. iDMS-stw,sm&o'* 

^,7 Vddl*#^ite^il- Iddi*iiiSh9>'i>^^'<^SJ^- trl*^ 

^x./^<7>it±d^9 (xi**T^^^) ^I'-a- fl*^^^5§ 

V^ I DM(C*5l,^rl*, ^^X.a*i4. N*Vdd*Idd/N*tr 

*i<nW-^X'M^i>^ ^^^-^ Nl*ffiffl^n5^P§i 

,4DMtil&PCta^^*-*-S» PWMIiat. 
^6^fdd^y^r14*M6<. IDMIiPWMi^^b^WT- 
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[0 0 2 4 ] i!5(c*^nfc*3SJ?^fl8T-li, 30^@(7)fct: 
^7S>e,OI±J;'3*^^fi)i0!^'^a^«'^ bias ^ zi^Si^tti ^ J 

10 0 2 5] ElliCli, ^«BJOS6^)^iSpg-rSOi^ 

6 2/i>ib'iSs/H[Hls&^ffl''^■r-^^v:/y i^^^H^. 

^St^t- 5 J: 5 ''i * 1- S , +^ 1' ^ -^-C- y 

:y ^(gl itches) ^»l^-r 5. /<s.7r 6 e^^LTili© 
Lfcm. S/HHS&COai;^^^/' J/:/ (up/down);* 

L. ■iEli)tg*S.mt-§-Slg^^?t<li-t'So 0-N (^'Jtp 
(TJ^JfeJ^figros 2ffl<ofcl:S:§i-C«3 1) 

7 o;!i^b<7>ttJ;'3li. s'5"*)W^^>'*^^^ 



6 8«, fck^:g|cDffi(^^#br2xifcW(';f7'>^/ f'*^ 

[0 0 2 6 ] ^r. gll 2 A€:#.Ba-rSi, Hi 1(7?^ 
>-3-^coy y^'iJ^y-^ 7 od^J: l3l¥^^l^:^^i^S. 
01 2 Aic.T^^nsJ; y v^^;&'?>'^ 7 Of*, - 

ocoSPt^^ib^JcWSPi'f- rij hl/v> 

Bl 2B(c0.^^n.5J: 5ici^^ ^'^^$:S'3S^o 

u (Dtil;>3ii, Hifc S/HT 6 

li, 01 2C«cj:i9l$*fflic/T%^tvS„ ^rr% f@BiJ<^^ 

(S0>i>-ibS3 1) 1fi^)yif^^y^\^^'0^Ms 

W.^t-Ym-f^<r^ t n CiSmr-fo S96MHZ/32MHZ (BP*>3 
MHz) T-fcfc«tltti*:i^i^>^!^>^'^^2'J^5(^'f^«)$ 

;& V ;& ij- V h ?r T 5' ^-r 5 ^'-r S *^ 

[0 0 2 7 ] igli 3{^*t>J:<*^ti5J;5l^, Ts/^ 
y^7:x2ii;&^'>'^'6 8 1*, Ts'^^^'V'J^" ^-■r-^^- 
So 

1^1] 
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[0 0 2 8] STice^jtil*. *lXt/gll 3c»35(*«#SS 
L, Q b(4Q a ro^^^iT?!^— HT- h iZ/l'T ::/^L., Qc 

T'b, Qel4, Qa, Qb, Q c S-t/Q d j« 

L. Qbli. Q a^MS^-^/KT^B^t^ ^^^^L-^'^^*-- Q 
c!4, QaS:t/Qb:eM£^^^^'7>0*(^ h ^-/u- ^ > 
Qd(4. Qa. QbS:t/Q c^M£^'</^»B#^^ 
l^^-L. Qel4, Qa, Qh . Q cSuXy-Q Atm^^/^ 

y^(Dm\^. Qa*>ibQe^^^riiC^Ll^/£b. T J/ 

ir-iiot^Td^b-f, -f-^i^tJica otciitp) . 

y!>V(75^(C, Q a *>ibQ e;S^t^r Ol^^Ll'^'ie??, T 

0T-i4 3 1 icii^-r- ^-tioDi^l f^iitr) = ^7 y 



[0029] 014 05 tCTjs ^nfc^ijTF 

©■P^T^O^itm^^r.T^^iXSo 0 14 CD*m?i^mtC*5V> 

T, 'e-fi!j:S5 0«2jl»S^^o{j-ibixfcS^a'e-J*Si: 
. S-rSo <bt>*?n, Sr^'SP^ii, m®2S (SPD 

T) ^4 y^<r>xo\^w.^n^^> m.mnMn.&^'}- B y 

UEl 3(7?IIJ£Jfm^^^^ = "^'6 8*^t 5l@ro2ii^ 
tti;»3 (Qa, Qb, Qc, Qd^U^Qe) ^#X.ri->S 

VN^r-r5</?T-, 01 4<D«it{ci:oTa2f.<tE«c^ix 

[0 0 3 0] #7 y-7^l'-^K?'V;?t— KD 1 /£l.^LD 
5 14, ?^J^;-r-5>^->'y^'^ (L- 2L, 4L, 8LS:t/ 
(7 1 6 L) ^ao-CSj5£(75pB#1?ih(C'J^-frt.tl2.*S'^'^-^ 




13 

TA^gp-^®;'?*!*!^ 5 8 (iii5#BB) {cmi5i*^^-f 

(D^ ^ L (75 2 s J; 5 f^ilf^ ^ ^T-^ 

4 Lf4 2 L(?>2fS{C, 8 L»4 L (75 2iS{:i. 1 6 L 14 8 

L(7)2»(c/£5J; 5l^*ti,^*ixStR$ti^. ft;^(7)^'v 

<5^^^i5'T-*?2> 1 6 LI4, *<g;m?5E('fc5*^J-4ff h 
(LSB) ^ffi^-t-S J; fti;^. %.'\-<r^ 

•So Q a ^il^LQ e ;i^^T^g:U"<7K7)* 

(A#RL«cioTa?e.it^ixfct>(Di: Lr«) m 

[0 0 3 1 ] m^MOSFET^O^'" hiE»llHlS&t b 

1 4 (D^jfe?fmr-ttDSiii"tI:|i^^ffl ufc J: 5 tc, 

ix5o 7 7 I'-'^S'^^'l':^- KD 1 d^ibD 5 I4:i(7>g55^ 

•rsA^t>btL?'£i.\ L55>i.< ^mm&T-r^<^x. ass 

[0 0 3 2 ] S 1 1 ^'.ci'^Llil 1 3 icrn'MX^xm^^M^ 

LfctfcS^ • aiV:3-<5'*&-#:(75CMO S^v>^--/l-8 
^^lSUrat^^l5^?^i-'fc-«^«^GaAs^v^^"/^8 2f^O 

mmm\^i^tzi--:>x^m^ntzm'^9.&^^-r?>m.tim 
ti:§i5 8(75#isi4. ^^B&^nSo mi 6i:miixmmi-^ 

^\^y:yi?^^^mm^:^^ -yf-ti^xm^ni^-^^^ a 
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ig{4^<, t*oT, 1 0 0%(75^^T-*>-5o 

ixfc^- F<^s*ti*i^(^*5i,-r. iii:f3mtnim^^s. 

(75r-, y^(r)n.&RVMm-immcitox{tfj:< , 

[0 0 3 3 ] RUiELfcC t *^PJ<W'1' V^-y- 

-r^t=k^m\z-r^^ tx-$,^. w>\^ti.x. ^<dx^ 

DMW±J-g-<7?J; 2MHzT'#®J-rSt>(75J: 19 t>^tf^^ 

^14, J; 0 1Si->-^^x.Jl)K^-r- J: >? mmRXJ-X- 

;^^^r'*?So ^.(ri^ofi^Wi'^^X'^y^y') y^)^ 

30 t^hfi^. m^t\.x. ^■h%A<7^?.Mt^mmm.^'o 
mi o\^<oi3 y h^ynmmx^^. A-^t£y^ 
ju^i-i, msRxfm^um^(nn^m\zMm^j:^iSM^X' 
h^mm^mh-To ^4(c, pwMitb^LTDMf^S) 
(c@*(DiMiis^(»»d^i!/^^£''-"^'^-. m^a^!4ffii'^*^ 

^(7>i/Nr-i5r {@^r-, Ntt^- Vi^-u-^^Hf- 
[0 0 3 4 ] *^BJ<75 I DM^3Hc?t'ft;-r5<75{C. tt-*" 

-yy^7-^(Dm^^^i^^^ > ^^yy'jm.S. 

i>-3.6y\z.mm^^x\,-'^(ox'. m^^z^^ -/-hft-f- 

t-y^4yifT y-fx-^ 5*:*:®ffi{^-htf ^fc«>(^D c- 
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•5. 

[0 0 3 5 ] £i.-h. ^^m^nm^mmi^fci-. 

[01] EER^^ffl-rS^^^JfeOfSiSKiite^'"^^ S' 
[0 2] ;^^^B^W^V<?-y-^^tvfc7^/L'^'S^lffl«r« 



[0 5] ;^i;^?^(i^;^orB#Pp5SLtJ«^4«A^^7ir h^n 
[0 6] #m<ofct^^(^M5SLfcfli'*«i'o j/^'iSmt^ 

-rur-fc^j, igi6Att^^fiX^-t^'^^y>'^''^^s'^'* 
10 7] m7 Aim^^mmrm^z^^^^f-^^^^ 
C2, C3S.tJ«C4) A^bc^'ftsfes^'tees'Jai*^*-^^'^'*' 

So 

[0 8 ] ^mm<D'< v^- U ^tl.fc7=V^^'^P^0^/ 

.^u-h^fi±m^{^&^<mr'h*). 0 8Ai^0 2 



0 8B(*0 5ro®^^«C*f-tS I DMi£1£tA 
0 8CIS08 ASLtPaSBlCS^^tlf'ff-i- 
g?Stii;^'W-a-ft-^*l^> 08EI40 8D(7>mP^'S^ifi1£t(^ 
-To 

[09] 

0T-#?^). 0 9AS.^/0 9E^4/V^^^S'^P5:U'*-^ 

10 /u^^m (c MIS b ^ <^^^ * ^ ix^-n* 
L, 09B/£v^b0 9Dli*5l0J■r-{^^^i^S«#:w^@ 

[010] 01 oA/£v^b0i oci-i, ^vi^^^mm 

(PWM) RWMUmt, lUM&mtnf^^RX}':^ 
[011] 7^mm(OB^i:^S^-r^<olc^^^M%^^ 

[012] 01 2Afil 1 (DrnV^-^'tTJl! 

i?(Dl$*ffl&*-r0r-#,So 0i2Bi4rij ^i-:x7h^ 
;&e/>'i?{cj;s{f^a;^^'T^-ri2iffo5„ 01 201*0 

[013] *^0JW!(#tC»®/£*ffim^fCt*oT2^(D 

fi;^&o(i ibtifciaiaSr^JS-rS J; 5 tc0 1 1 ic^^J.-pt?? 
31 V 3 - T-{g ffl ^ 4x » 5 T ^ :/ y V 2 it :^ ^ & 

[014] 0 5{cS^$tifcAM6^^j: I DM«^S:^ife-t" 
S W tc-teffl ^ ix# S ^ 1*:^ 5 0 « ^jfeff^i® ^TT^-rmx'^ 

30 So 

[01 5] 01 4CD«itlCi>3^^$ 

So 

[0 16] -f$CMO S^v>^--'i-rtl-0 1 l^-ei'^^El 

1 3(C«tg&^(C^tSi-Sfcfc««/^^-'3"^i- 
y r>At>^^^>^">^F*9«C01 4S.t/igi 5(cat^e«5(i 

^js-r s -a- fiii^ * ^ ^^"^ ^ ^'^'^ '^'^^ 

i§?:.T^-riii-r-fcS„ 
[^?-§-(?5fjiBB] 

40 2 4 D S P (^n ^5A-5Itg^£T'/<^';^) 

2 6 ft-§-5l*^ 
2 8 
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